i
52 L Made iv Lhiidied States of dmerica

Booprinted From Coria, LG9, No, b August uty

P AAE-DGT

The Owvarian Cvele, Reproductive Potential, and Structure in a
Population of the Japanese Lacertid Takydromus tachydremoides
San B, Tmirons, s
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Population of the Japanese Lacertid Takydromus tachydromoides
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A three vear study of a population of Takydromus tachydromaides in
central Honshu, Japan revealed that yolk deposition in follicles of juve-
nile lizards beging in the late spring following their first hibernation, at
a body length exceeding 41 mon Adule Temales emerge from hilernation
with yolked follicles Criiposition of Tivse vear lizardy heging in early June,
reaches & maximum in July and cods belore mid-Angrast, Older females
hegin aviposition in carly Mav, reach their Peak in the fivst hall of June,
and cease Iaying in late July,

In experimental lizawvds corpora lutes vegressed from an average of
21 mm oon the day of oviposition 1o 1.0 mm five davs postovipaosition.
These persist as corpora albicantia apparvently for the lile of the lirard.
Estimates of age groupings by counts of covpora albicantia sugpgests thar
Fivst vear females contain none in spring aned 4=13 in fall; second vear
lizares, 1-12 in spring and 14-26 in full; thivd vear females, 14-25 in
spring and 26-39 in fall; and fourth vear females, 31-10 in spring and
-ttt in fall. The incidence of corpora albicanda in aduale lizards col
lected from 15 August until hibernation is 977,

Clutch sive of Tivst year lards ranges from 1 to 4 for all churches, with
means of 26 for the first clutch and 2.4 for the second and thind, Cloiches
of second vear Females range feom 1 to 6, with means of 40 Tor e Eirst
amd second, and 3.4 for the third cloech. Thivd vear females lay cluwches
of 1=F ova, with means of 44 and 5.0 for {irst aml second clutches, ri-
spectively; thind clutches approximate 3.5 eggs. Fourth vear females ap-
parently deposit 46 ovi or more per clowch,

Mean cluwh number caleulated hy divieling averape cloteh size it the
mean nuober of corpora albicantia in fall limeds 5 29 A mean cluech
number of 2.7 was obtained by dividing the length of the reprodactive
season by the time required o produce the firse elutch, The reproductive
season varied from 76 1o 86 davs Tor Livst year Temales, and from 112 o
LE7 davs Tor older females.

Reproductive potentials estimated by counts of yolked follicles, corpora
Tutea and oviductal egss were 7.4, 114, and 128, for first, sccond and
thinl year lemales, respecrively, Estimated from the mean difference e
tween counts of corpora albicantia in spring and fall lizards, they were
9.3, 12.9 and 116, in respective order. The larter method sugsests 3 mean
reproductive potential for fourth year females of 2004,

There is no difference in average clutch size between small and Large
females of the swoe age gronp, but second vear females prrodusce Fivst
clutches nearly twice as large as those of fivst vear lizards. Average weights
of individual ezges and taral clowches increase as females age. Total clutch
weight ranges from 30 to 509 of the females Postovipasitional weight,

The sex ratio in all age groups in cach season is 1:1. Of the total
lemale sumple, G259 had survived their fiva breeding season, 25,090 their
second, WS their thivd, and 275 their fourth season.

[NTRODOCTION the Ryukvu Tslands and Taiwan, and down

HE genus Pafiydromns (Lacertidae) is dis- the M aliwvsian peninsula at least w Java D
tributed o eastern and sowtheastern Asin Reoi), 1915:155),  [hrourhout this broad
from the northermnest Japanese fsland of  arca of norh temperate, suboropical and
Hokkaido through Korea, mainland China, tropical habivas exiending over some 515 of
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latitude, all members of the geous, where
haldts are known. exbibic o prefercoce lor
Erassy siruations,

The licele information available on the
Liology of this genus pertaing largely w the
st northerly ranging species, the Lanahebi,
A tackhydromiatdes Schlegel. Virtually noth.
ing is known of the subiropical and 1ttr]:lc.ul
species.  The distribution of T dachydrom.
aides bias been considered Ty Stejaeser (BT
Bouwleonger {10173, Slevin []f:‘?ilj, STy oo
Okada {1955, 1881 Minobe (1027 preseniad
clata oo dier and casual observarions of habaes
and reproduction. Ioukai (T950) superficially
described  the reproductve oyele of lisands
purportedly from central and northern Japan,
while Tshihara (1964 repored more detailed
ohservations on breeding lalits from caprive
T fachydvamoides in the Kyvoto area, A
munber of papers by [apanese workers deal
with experimental stwdics on the effects of
vonadeciomy, on honoonal administration.
embryology and morphology. Thers has Teen
ney thorough stwdy published v Fnglish or
Japanese on the ceology of this specics,

While in Japan from 1956 ta 1059, T be-
carne familizr with T, tacfydvomoddes ol
recopnized iy soitability for o population
stucy. In Mareh 1063, T began 2 project to
determing whether stasonel Thectnations in
liver and fat body weighes, ancd seasonal var-
ationg in parasite infection races might e
correlated. Soon o became apparent  that
great quantivics of additional biological data
conld e obtaimed simubaneocusly, Beoween
Marcle 965 and MNovenber HIGT o period
spanning thres complete annual veproduc ive
eveles, 2172 liards were collected [rom vard-

Stidy arei wt [lanno, Saitanm

srefectrg, Japan. April 1867,

ows Jocalities in central Flonshe; all Bur 18
ol these fram the Kanto Plain. Ap.
presimarely TH00 (GO%5 were autarpsied, witl
the remainder, mostly juveniles, utilized Lor
experimental work, Of these [5iH) AL sLEs,
1295 livards were collected from a single local
population, Tata obtained during this period
will fornm the basis for this and subseguent
LIS,

W

MareriAts anD METHODRS

Lovality.—An area ol hillside pacdy {ields
near the town of Tanno, saimme Prefeciare,
Haomshu {45 R WRNW ol Toky, was se-
lecred as the study area. All da preseoted
hu:-t[n, [ eai ]} {or measiuretnents af labwra-
oy clueches, were obtained from the Hannn
population.  Most lizands ol the laboratory
colony were collected in one of the Tokve
suburhs, in the wicinity of Igusa, Suginami
Ward,

Habitat, ~TField work was conducred in ancd
abou several paddy felds io valleys sepae
rated by densely wooded ridges (Fig, 13 oon
the slopes of a small monncain, Asabhivima
el 218 my. Lirard density was greatest along
field margins, and lessened distinctly on the
slopes. Some lizards, however, were resident
in less clensely wooded or catover areas on
the ridee crests, so it may be presumed that
no Barrier 1o gene Flow exists among e vari.
s clenes inl]:ahi[j:lg the aomectan 'L'ﬁ]l-:.“}_r'ri.
Since this species apparently has a very small
home range (Ishihava, 9535 oral presentation),
it is improbable that an inedividual Tiared
hatelil in one valley ever migrates into an-
ather,

O

the ridges, conifers and  hardwoods
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wore dominant, with grasses rapidly {illing
CUL-aver Harvchwoods and decidoons
sheuls extended along the ridge slopes wo
within several mewers of the Field margins,
andd Biberaculy acourred along these slopes.
Aleng the field marsing were abundan

TS,

anmxinnnn height do July aned August, afier
whicl: they were wsually oot o preparation
[ar rice-harvesting in late Seprember andd
early Ovrober, The paddy Telods il fallow
leom mid-Octabier to early April, when they
were prepared again for planing These
parvticular fickls had probably been undoer
conlinnons caltivation for 200-400 vears.

Samepling design —Collecting was planned
tor prowvide sominimun sample of 25 frse vear
aned 23 alder Teards monehly, fron emergence
i Lete March o ibernation in late Ooieber,
This schedule was adhered 1o excepe in July
sl Aogust, the period of minimom popu-
Tation censity {and maxinal environmenal
discammfort), when it asually proved inpos-
sible o collect enoagh s, {','-.::-'Ih:cl_jng
wits By Bl amd noose, and all lizards seen
were recorded. Two adjacent valleys, sices 1
ancl 2, were collecwed every month, lurnishing
W7 Tieards in 62 collecting trips. Actual
time spentl dn wraversing  the same route
througly sives T amd 2 averaged aboet 2.5 T,
Nuring spring and (all, collecting commenced
at L&D br, From June throongh Awgose, col-
Tecving Begnn ar DR300 lie, as leeds were ol
served (o commence aned eease their daily
activity earlier. Three other valloys were
vsed as contrel arveas o dewermine whether
sucl intensive collecring modified wny of the
population charvacceristics of the kanahels
or {15 parasites, Site 3 Turndshed a ol of 54
lirards in July and Ocrober, 1966 aned Apreil
1967: 37 Hrards were collected in site 4 i
Jume 1967 anel 89 were taken froon sice 5 in
September amd Corober 1967, As oo il
feronees appeared in reproductive characier
istics, all specimens coellected inohe Bive val.
lews aned along che vidges near Hanng were
useel i oche anslvas ol eeprodective prrten.
tizl. However, enly those specimens aoiually
collected along the feld marging god che acd-
jacent slopes fup w3 medistanee) from sites
Ioand 2 were useed lor estimates of [ el
fion siructare.

Frovesing af maderiod — A0 lwards collected
were refrigerated, at approximaeely 6%,
immediately  upon veturn [rom the Tield,
Uinaltered stonmach contenes support my e

COPEDAL TRt MO, 3

liel that metabolism was sulficiently dinin-
ishexd to prodoce no sigoificans chaoge in 1he
specimens Lofore  dissection. Within
week of caprure. specimens were Billed wich
Membutal and measured with a plastic mm
ruler, digestive teacts woere removed, [hvers
and fat bodics weigled, viscora and coclom
examined. and badics preserved Do fonmalin,
Gonads destined  for sectioning were pre
servetl in Booin's fixative, All mneasuremenis
of gonads wore obiained from oonslin-fixaed
specimens preserved in 509 isopropyl aleo
hal, Deposited ova were measuped with eali
pers, while all other  measurements  were
maele witl an ocular wmicrameier. Tn analvsis
ol data, the levels of signilicance chosen were
A5 (significant) and 01 {highly significan.

Lstemiiton of age.—Throoghoor this sty
age estimates for females were bascel upon
the number of corpora albicania prresen in
the ovary. First vear lisards conmined no
covpora albicania in spring amd 9-15 in [all.
These [moales could also e separated by
bewly sioe. Second vear lirards hod 1-12 in
spring, and 14-36 in [all. Corpera albicantia
i third yegr livards nombered  14-25 in
spring. amd 2650 in fall, Lirards with 3140
in spring and S1-6% in Tall were considered
L b foureh year,

L2018

CIvAaRIAN Cvolr

Corowth and Development of Ovarian
Follicles i First Year Lisrids

Frdlicle groseth —Kanalelbi hatchlings are
appreximately 22 mm snoot-vent, Borween
22 and 27 mm, ovaries can be distinpuished,
Fellicles are minate, 1005 mum in disoneter,
and numbered swo or three in cach ovare,
Lizgreds that veach @ length of 50-32 man in
September may have 2-4 Jollicles in each
avary that cxcecd 0% mm in size. with an
average dinmeter close o 008 mm. 1o Octo-
ey s Movemlaer, lu’im‘ o bibermzrion,
latchilings between 31 and 36 mn have four
or five follicles per ovary that exeecd 003 mom
(% abowr i wan), Growth ceases during hi-
Boernation Tram MNeovember o March, Tiards
F2-A5 mun ac the end of Aarch have 4-6 [l
licles per ovary exceeding 03 o, with 1the
average dinmeter still 006 nm, In Aqeril sl
May grewtle rage is grealest, but some liseds
still do oot exceed 33 mm body length, 1In
these, 2-5 follicles per ovary excesd 0.5 o,
with the average diamewer somaining abow
O aoen April and May lisards acaining
body bengihs of 34-40 nun bave 5-8 Tallicles
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per ovary exeeeding 0.5 mo, while the aver
ame dlineter s inereasecd too abowt (08 mm.
First vear limeds 12—2% mn in mid-May may
stidl Tack wvolked follicles: cach ovary, how-
ever, will contain 6 e 8B follcles aversgine
[0 mm in diameter.

Vel defogition.—Tn first year leards, yolk
deposition docs not ocour until the lizard
attaing a mininum snout-vent lengrh of 41
it The average size at which yolk deposi
tion Begins is somewhal larger: a servies of
nine nonparous [ivse year lizards wich yolked
follicles less than 20 mm (1419, % 176
may ranged in body length from 43 10 50
min, & 25T mo

The simallest volked lollicles abserved were
L0 mam in dizmeter. These wers in moulti-
parous first vear lards, and 1he condinion
of parity perhaps influences yolk deposition.
Violk di_'lzoxi;irjn i feellicles descined Lor soc-
cossive oviposition does occur o Liest vear
lizards, thougl: not commenly: lowr of B3
(47%)  first lirarels  collected before
August concained yolked Tollicles ol greally
chiflering sives,

Y-

Cutednfion. —Yolked lollicles increase in siwe
to reach a maxioom diameter ol 7.6 nun an
first vear lisards, at which oime ovaladaon
cvidently aoours. Mo unshelled, ovalaed ova

Stee of yolked follicles dn fivst vear lisands

were present in Lest year females. While
measurements of oviducial eggs in proserved
livnrdds are unreliable because of e prob
ability of mechanical delormation, i is worch
noting that the three smallest shelled eggs
in ovichiers of two [ese vear lards were 7.0
ol 77 i lengtbn

Montlly distvibufion of varlled Jollicles —
Fig, 2 reveals thar volked follicles i Tics
vear lizards wsually appear Trom mid 1w lage
May, but enly occasionally From Ageril to
early Mav. The onser of volk deposition in
lirse vear [emales clearly s closely correlated
with growth rawe. Some slight differences in
the monthly disteibuion of welked Tollicles
were Townd among the three seasons sampled
i Table 1.

The largese [ollicles were Townd in the las

week ol Mav—frst week of  Juner thind
Tawr I, Mowrary Ivcmexcy oF Yorkrn For-
LICLES N TIRsT Year Loeamns

ool sl with volked follicles o

Tr.
Tatched  MMar,  Apr

?rl’ﬁ:-‘ _Tlll'l: ]'|.|_'.' Ang.
L4 i Lid 1 [ix IR glH]
1IH35 i ¥ 41 el Hhi 4]

1560 il 0 ] Lo s A




NS COPELA,L

LAty N 5

Tanve 2 MowtiLy INCIDENCE oF OWIDUCTAL Foos ane Corpora LUTES @3 First YEar L1zarps.
Juaze Junze Aot LT
% of siwmple witle M. Apr. My 1-15 TGk Thile 1-15 16 51 Sept- Mo,
Ovidiectal cgps i 0 i 24 24 1l i 1 ]
Corpor Tutea it 0 0 I EK 58 G4 { ]
Either cgps ac
carpara Juiea ] [i] ] 33 67 a5 [l 0 ]

foarth weeks of June: ad third=lourih weeks
of July. Those yolked Follicles prescnt in
Auvgust probably represent potential atresia;
nene excesded 21 mm o ciameter,

Cherposifion.—Criteria useful in determin-
ing periods of oviposition are the presence of
ovitduetal eges or corpora lutea (Table 25,

These data indicate that oviposition of
first vear ]:iI.'I]'(l!i-]:lt"g:iil!i in varly _]mu;, resnles
s peak in Julv, and terminaces bedore mid-
Auvgust, The conclusions 1iv well with the
data on yolked Follicles presented alweve:
largest volked late: Wlav—carly
June, Last ewo weeks of June, and last twe
weeks of July. The smallest leand bearing
evidence nf successful oviposition wias o 43
ma female collected T Awguse 1963, con-
taining six corpora lutea,

Corpora Twiea and corpora albicaniin.—
The corpus luteum s a civeular o oval siruc-
ture wlich resembles, when not :11(::'!1;1]1[{;[[[}'
comnpressed, o deughout, Ity color ranges
fram raddisl, in probably recently ovulaied
lizarcls, o crean or white, As L regresses, Qe
turns vellow and decpens finally e Lrighe
orange, The size at which the orange Lo
appears varies, but i s in the vicinie of 1.0
mm. Some 1 omm corpora are still yellow,
but most are orange. 1 have selected this
color change as the criterion [or classification

of vorpora as corpora albicantia,  Cerpora

follicles  in

alivicantia may shrink slightly maore. o aboot
=g, Dot ddo et regeess completely, per-
sisting apparently {oe the Iife of the liard
Evidence Loy persistence will appear below.
To oliain data on the regression rate o
the corpus futeom, ten gravid Biess year and
five older laboratory colony  females were
maintained at 5% O for w |1'.n|§; periods fnl
loawing r}\':[}rmlrm:u. Cluteh sier wias recorded
lor cach, and lizavds were killed ac antaervals,
starringe with the day of oviposition. Das
obrained are presentsd in Figo 5, with mea
surtrnenes of COTFHITH Tuutea [present in oo
eld collected demales containing oviduecral
e Toe gravid females, corpera lutea aver-
el 2 o, amd mngr(’ frome 1.9 1o 3.0 muon.
A laboratory female killed on the day of
v |]3'|:}';'i['|‘(3'|'l I:I:]"'|1.<|.|.'|]{'(I. COvacria Iutea ay {I’Lgll“‘ﬁ
2.0 mm, Corpora latea in all females killed
five days or more after oviposition wers ap-
proximately 1O min in diameler, except [or
a single femmale killal at 18 davs which con-
tained corpora lulea averaging LY mm, AL
GIF s corpora e were 1O mm in dian-
crer and deep vellow, Ad 108 days, the linal
fermale coartained COT [T which were 0.7
i mean size and bright orange in color. 1
the regression

men

rate 10 nature isosanilar to
that Eouod o tlas |_'1<11::1'in|¢11t. females col-

lecred with corpera lutea exceeding 12 mm

Tance $. Croren Sirs Fsoaaren wy Ay, Mereons,
o of collvetion -
L1965 106G 1067

2 ape ESES
iwr) Cloteh Na. Rane X TiTnge £ I £
() 1 I 26 1-4 25 i-i T -4 N
2 2= 27 I-4 23 1-4 27 1-4 i
3 Zums] 28 24 2% 1-3 24) 1-4 25
2d 1 &-h 85 B 4.2 a-5 .0 2-G 1.0
& 5 3.8 -5 N S-6 38 i 33
3 20 35 ey 28 1-h 45 2o 54
2 | 1-5 44 i-h 4% 4=l A0 I-1i 4.4
¥ =7 a4 ] 44 41 A 47 A.1
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Regression in size of corporg larea among labovatory  lzavds,

Hollesr civeles represent

means, salidl cireles are individual corpora Jutea, Line fioed by eve,

in ciameter should have oviposited within
the previows week,

As indicared above, corpora lutea appear
i fivst vear livards in early June, while those
st seen are within the first half of Aupust,
They are present ine 0% of the eardy June
sample,  Corpora albdicanda, on the other
hand, appear in the last two weeks of June
and their incidence rises o U7% in those
lizavels collected [rom 15 Aungust w hiberna-
tion. The percentage (4% of late June
lizards with corpora albicantia corrasporuds
well 1o the presence of corpora lutea in 105
of the carly June smople, which sugoests tha
regression actually occors aloa faster raee
under naoural conditions than o the labo-
TaLoTY,

CLuTce Sire axp NusGEr 18 FIRST
YEAR Lizarns

Clutch size was carinnted by three methonls:
the number of valked follicles of similar alee
present; the nomber of COTRHOLL Tnten; aned
the umbier of ovidoctal e présend. Yiolked
follicles less than half che sioe o orhers pres-
ent were prosumed to belong to the next
clutch, Estimation by corpora lucea couns is
che most accurate mechod, as follicular aoresa
(see belew) and eviposition of partial choches
may occar, and thereby affecr the aoouracy
of estimates from velked follicles and ovi-

ductal eges respeotively.  As the discrepancy
hetween estimation metiods amouns o only
153% or less, the estimates given in the ables
hielow arve those ohtained by combining all
mrthods, Clurel number was determined by
the presence, absence amd s of corpara
Tntea and alhicantin, and yolked [ollicles.
For example, a female with no corpora alli-
cantia, three corpora Tutea and four yolked
lellicles ol similar size obviously had pro-
duced & first clucch of thres and was forming
her second cucch of four egas. Or a fomale
with two corpora albicantia, three corpor:
Iatea, and three volked follicles contarnesd
evidence of chree .L'.|1_l||'_2|!1l.!'i: sizel twa, three
aned three,

Talale § prosents estimaces of clutch sizes of
fivst year females for each scasom, and an
overall estimate of cuwch sizes obrained by
combining three years e,

Slight diflerences are apparent among the
estimiates for the three seasons, bur none are
signilicant,

Repronvermve Porsstiag, o Fiese
Wran Liranng

Estimates of cloreh size obraioed  from

counts of yolked follicles, corpora lures and

oviductal eggs, were used in the determing

tien of reproductive powential, For compari

son, counts of corpora albicantia present in
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Tani® 4, Esrpaatos of Rereonucnve POTENTAL By Two MeToons,
o ) Estimabtion methosd )
y\c-:l‘.p:-:-l.'l follicles, carpara albicantia anrpora albicantia
gorpan ke Al in sprims im Tl
ovicluctnl e limards Tiarels i differencs bolwsen
B vt - - —_ - - — Fril ol spring
fyr] valleoted 3 X i e z TitngEe liznrels
Ist (R LE) PRy 13 I i 56 A-14 8.0
100 7h 12 [l Al Lk G-13 FIEES
16y 7.4 11 i i Hii 4-12 £G
Torral. sasrLr I 12 il ] a4 4—13 s
@il 14065 105 1% T4 2-1¢ 180 1424 110
1 (i 10,7 11 LRt -1 1h5 16263 146
14067 1305 14 P 1-12 18.5 1425 128
ToTAL SAMTLE e 143 54 1-12 185 |- 1240
dul L0 25 L0 L7 15-21 e 25534 8.1
LMt ] Lid 1oy 14-1% EE0 31-35 174
LIRT 101 - 185 1465-25 26 H-44 06
TeTAL SAMPLE 128 L 5.1 1b=2% &.0y 2041 116G

fall dizards following their lirst breeding
season are incloded in Table 4

THlTerences apparent BRLwWEon M repro-
ductive polential estimated by clutely sl
anil the mean number of corpora albicatia
in {all lizards ave pot signilicant,

(vartaxy Ovorne OF o Tarapns

Crrowth and development of ovavian Jol-
leles—Ma difTerences ave present in the vu-
bers and sizes of wrvelked Follicles amoeng
lorards that have completed their lirs, second
or thivd breeding seasons. The evele of de-
velopment, therefore, will be deseribed using
combined data Trom a1l older lards.

Following the breeding season, lieards col-
lectel in Auguse comtained 522 onyolked
follicles averaging 0.8 mm in dinoeier. In
September, 13-25 follicles were present, aver
aving 0.4 mm. October lizavds hald 17-25 {ol.
licles fav. 0.9 mun, while two lonales ool
lected in Mosvember ol 20 [ollicles cach (X

3

[ mmp Alier hibernation in March, fol-
licles mumber abou 20 (% L2 o). In April,
14-16 unyolked lollicles are present, with an
average size of 10 o, May lizards have L1
24 follicles, again averaging 10 Fhese
dlata SLEEECSE that oovarian folli INCEeass
i both number and siee [rom o mininom
fesllomwing the Dreeding season o maximum
upon  entry e hibernation. Tollowing
crerzence from lhibernation, volk deposition
oecurs continuously throughout the .‘;priup,
aned early sumonmer, and both the number and
sier of volked follicles declines slightly. The
e siee (1O ) for wrrvelked follicles in
April and May is probably correlated with
the minimum lollicle size at which yolk dep-
FILECH Y OIS,

Yolb deposition.—The patern of volk dep-
psitien in older females diflfevs from that in
Livse vear Heards, where b s dependent upon
alaining a  cortain  minimun bewly  sire
Tahle 3 shows that 83% of older females con-

HISTIS
des
1

Taplk 5. Mosriny INCIBENCE OF YOLKED Forncies, Ovipucral Bocs, Cowecka LUTEL, AND CIDERPORY
ArpicanTia 1N ChDeER LIEATDS,

o - o My Hlay Tnanmee T A,
5 oaf swmple with e, A, 1-15 Li—=31 =13 15k Julx 1215 Aug Li-Nov.
Yolked fallicles 25 e LK} G5 [RILN] 25 140 i 0
Oviductal vpps 0 ik B L) a5 ] S 0 0
Corpora luter 1] 4 12 a 5 G 27 4 i
Fither corpor e ar

aviductal egps L] 4 14 iy 100 i) &0 7t 1l
Corpora lbicantia 100 24 ht 05 ih 71 o L HEY
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Fig, £, Siee ol yolked follicles in obler leaods
tain volked follicles wpon emergence frrnm Corfiiorn lulea and  corfiorg athreantia,
hibernation in 1l lase weck ol March, The incidence of corpora lutea in elder e
The smalles yolked follicles were 1.0 nmim males vises after Agpril o oreach a peak o
in ciameter, in oa primiparous sccond vear  carly Juog, then declines slighdy helore a

Female collecred in April, As in vearling fe-
males, yolk deposition in [ellicles destined
for successive oviposition ocoors: nine of 114
alder females (7499 contained yolked fol
licles which clearly would net be ovulaned at
one tine,

Oenaladion.—Tn contrast to first vear Lemsales
where  ovalation  apparently  occars when
volked follicles reach o diamerer of 7.0 mm,
in older females the largest volked [ollicles
measured only 6.8 wmm (Fig 4. Again no
wnshielled ova were abscrved. As shown o
Fig. 4, the largest yolked follicles wers [ound
ity Late Moy and late June, althougls Bollicles
approximating 6 mm in sive were present
contimelly Ihmug] cuil May and June, Yolk
deposition ends o mid-Jube, The swallest
follicles present in July and the Fow dound
in Awgrust almest certainly are potentially
atretic.

Ehdpasition —Oviposition in alder females
beping in early Mav, a full wmenth earlicr
thian D fivst year lizards, reaches its peak in
the Lirst hall of June, and terminaces o lete
Julv {Table 5. CQccasional Temales produgce
their Frst eluich of the season
Apral

a5 ¢carlv as

secorul Ew:ak early August, j’ﬁ]}(m‘iug the
end ol cviposition in lae July, Corpora albi
cantiz, however, decline in incidence in .'Ljn"l]
anel garly Alay, rise in late May, remain level
in Juoe and July, then rise toog maxinaan in
Aagust (Table 30 The decline in incidence
in certain monchs will be disoassed below,

CLuTeIn 5 axnpg NUMBER 1IN OLBER L1zasnsg
clutch size was esti-
a5 1n
Table & presents cdata on clucch slen
less han
albdcaniia, and presgmably o their second
breeding seasan.
I.[![’{!I]-I.'I:S 4T ]]'I'I;_"HIL‘]'I‘[ .:I'II'IH'I:j: |.:I|.! 'i:{'.“l.

The reprocductive potential of seoomnd ven
frean clucch
manner described for

Among elder Jeavds,
matel
lsarels.

B the soand ey vuarling

of lreards containing 12 corpora

Mo significant annual oif

lizards was ostimaced sievs 11
the
For comparison, counts ol corpora allbicantia
Eall
lirmeds Fallowing brecding, awd the dillerence
thege counts are included Table 1.
Differences between the esimaied reprodus
Live polentials and the increasss in corpora

lirst wear lisards,

111

i spring leavds prior to Breediog,

i 18



A4

albicantia counes resulting from the second
Brreedling season are not sipnificane.

Lizands containing 12-23 corpora albican.
tia dn spring werd considered to be entering
their thind breeding season. Mo significant
annual differences were found ameng che
data in Table 3

Dt on third clutches of thivd vear fe-
males are scanty, and available only from
volked follicles of lizavds hached in TUGE
aned 1965, Mone of the 1464 lizards collecued
in 1967 hadd evidence of thivd cluwches. A
third chaech present in one 1962 female con-
siste] of four yelked Collicles, Four 1965 fe.
males contained chird cluwches of three or
Four volked {ollicles, with a mean of 3.5

The estimate ol reproductive potential
(Talle 4y Lor 1964 lizards o theic thivd
Lveeding season [1967) includes only cheches
ane and two, for o wtal of wo emes. As the
difference in mean number of corpora alli-
cantin between spring and fall thivd vear
Femceles in 1967 is 9.4, this may inedicate 1hat
anly two clutches were produced by that sepe-
ment of the population thar vear :

Fragmentary data are avatlable on lizarvds
thiat presumably were in their fourth brecd
iy season or had completed it Omne Temale,
collecred T2 Moy 1965, conained 52 COT 1610
albicantin, and was evidently forming ler
First clwtch with six yolked follicles, Another
Feamale, taken 149 May MGG, contained 40
COrpOr albicaentia, angd hael a first clutch of
sin volked follicles. A third Tomale, collected
EoApril 1967, contained 31 corpore albicantia
and Tour volked fallicles, Mo secand or third
clhutch dara are available for ihis age aroup.
Four fall Trearvds were collected, however,
which bad high counts of corpera albicaniia
=58, 5L, 56, amd 69—which suggesis they hacd
successfully complered four breeding seasons.,
An estimate of reprodoctive potendal [or chis
A group can be obtatned from the differ-
cree it mean counts of corpora allbicanim be-
vween spring and [all leards. The mean -
Ler of corpora albicaniia in spring losrds
wits 3.5 that of [all lizarveds, 54.7, a difference
af 2004, This scems indicative of a progressive
increase in reproductive powential with age,
as doemonstrated above, and suggests clureh
sizes of siv or more eggs in this oldes: group
of females,

Mrsalrisee oF CORrPoBRa ALBICANTIA
How long corpora albicantia persise in che

Oeary Is oA cueestion thal cannot be l:l;}t'll]:llt't-:_"]'\-.'

answere, The data ::IJ'l!.\'L:[I‘.l!'i] i Table 4

COPMELA, 1968, NOL 3

above, aid o Tables G and § below suggese
that i many Females, i€ net all, they persise
for the Jife of the lised, Te was obvious to
e that ar least owo soorces of crror existed in
couwnting these structures. As volked ovarign
lollacles enlarge, the tumica in which the scars
lig is progressively srecched chinoer, tending
to disperse the mioute patches of orange—
Pigmented material (Jutein ¥) comprising the
corpora albiconua,  Certainly  errors were
nuide inocounts rem females nearing onvala-
tion. Another coriein source ol ertor is ro-
Latesl 1o proservation. All specimens were
xed in 109 formalin ancd then ransferred
e 309 dsopropyl alcobel. boe the duestion
af fixation varied divecly with the amount
of material being processed. Seane specinnens
were ransferred wr aleohol after 24 hr fivg
ticre, others remained in the formalin Lriys
for sewveral weeks. It is my dmpression that
corpord albicantm wers more vivid orange,
and consequently easier o see in SIS
Fised Lor longer intervals in formaling In view
of the known action of alvohols on brigho red
and vellow pignents, it is highly probable
that some corpore albicantia cscaped depec
Licsz o L rapid depigmentation, Upsn ro-
examining some of the 1960 series, which
hadd Been in formalin much longer than the
subseyuent series, ancd in which corpora albi
cantia were prominent upon initial exaomina-
Lion in winter 196566, 01 was didlcale in
Lare THGT o discern the stroctures at all. T
suspect that the low counts obaaingd from
lirards collecred in spring 1966 and 1967, in
conerast o counts aob the swone age groups in
Fall 1063 ancl 19466, can be ateributed to error
i counting doe to depigmentation,  How-
ever, only the dilference between 1965 haoch-
Linggs, eollected in fall UGG and spring 1967,
i statistically signilicane. This hypothesis is
strengthencd hecanse 6% of fall lizards in
FOGA Tacked corpora allbicantia following their
first brecding season, while A58 of spring
Lizzarads in 1960 appearcd 1o lack them before
their second breeding season! This tpe of
cliscrepancy was absene in the other samples
{Table 7y, dn which ne signilicant differences
bBoerween lizards collecrod in
Fall and the following spring. In view of the
correspondence between estimates of repro-
ductive potential obrained from yolked ol
licles, corpora luiea, and oviductal oggs on
e poe band, and cowns of corpora albi-
cantia oo the other, T think fc s reasonable
to conclude that corpora allicentin usually

W 1] ELSETA



TELFORD-POPULATION

TABLE G, MNUMBERS OF CORFPORES ALBICANTIA 1IN
Tawarns By YEsr oF UOLLECTION,

T enllected

1066

Mo, eorposn albieambin LUES 149067
After Lst Brecding season
TN 413 13 412
] 26 [k 0
0 sann ple withiot [§] ] I
Betore 2d breeding season
vl 2y 1-1% 1-12
i T4 4.5 5.7
% sam e withou & 45 0
Adter 2 hreeding seasmn
range: 14-84 16-2G 14-25
x 1&.1 145 156
o S breeding season
ringe 18-21 1417 1633
X (L 15.7 182
Alter Sl brecding season
ramnge 2630 B1-35 2659
x iy 53.0 ot 3
Bafore 4ih breeding serson
(1% cach y1i A A g1
Aler dch hrecelige =easen
range 4h=58  45-60
X Bl nAa

persist for life in this species, and dorm a
nseful alternative method for estimation of
reproductive pedential and population st

e

FoLLicuLa®s ATRESIA

Atretic Tollicles were noted only in lizards
collecied from July 1w November, amd o
Narvch and April. Tn 1966 these were present
in 199 of first year and 5% of second year
lizards, while i 1967, 230 ol cach age group
contained atretic follicles, Seldom was o
than one atretic follicle present pec ovary,
prcept in Augost livirds whern presence ol
yolked [ollicles less than 2 mm in diameter
alten suggested thal a normal duch of thoree
or four cggs was nndergoing atresia, Atretic
[ellicles were casily distinguished Trom
corpora lbicantia as they remained pale vel-
low during resorplion. while corpora lotea
turned ormnge at a diameier of zbowt 1 mm,
as duescribecd above,

DYMAMICS

"

34

OF TARKYDROMLS !

Tantr 7, MNuaeers orF CORPORA ALBICANTIA 1N
Lizarns wy PREsuMED Yesp or Harowe,

W hatched
1965

Tooeellected 1861 1962 1865 LGt 1906E
Sppring, LHGS
range 42 18- 2-12 i
% 33 107 70 ]
Fall, 1965
rangc U-40 14-24 4-13
x P 180 &0
Spring, 196G
T 40 14-17 1-1% A
x 41 Ia.7 .8 il
Fall, 106G
range 16-5% 5135 16-26  6-13
kY A SH.O 1495 LivE
Apring, 1967
rare k1] 16-2% 112 0
X £yl 158 ALY K]
Fall, 1967
g A8-G9 BE-30 14-3% 4-12
i B34 PR 126 b0

Conaraparive PronucTivity or RacnT
anp LErT (IvARIES
In Cirst vear lisrds, the wotal productiviey
of the right ovary versus the lelt ovary was
as Todlows: clutel 1—rioht 135, left 1120 cluwch
—rizhe 71, lefr 64 clutch S—righe 25, left
20 all clutches—righe 249, lelt 205, Awmong
alder lizards, total productiviey of the two
ovaries was: clucch 1oright 287, leli 274
clutch 2—righe 120, lefe 117; cluch 3—right
17, left 16; all clurches—right 424, left 407,
Diespite the apparently greater activicy by the
right ovary, no significant differences were
found berween the two ovaries.

Iwrreorering Micrarion oF Owa
Tnteratering migration of ova wan be
demonstrateed only when odd numbers of ova
gre prescent in che oviducs, Presence of un-
cequal numbers of corpora lutea in an ovary
andd epes in the corresponding eviducr are
evidence that ova have migrated from one
ovary e the opposiie oviduct,  Among 23
fivst vear females with ovidwceal cggs, one
(A% had two eggs dnothe righe duce with
one corpus lutam o the right ovary, anil
ane cgg in the lelt duet with pwo corpora
lutea in the lefe ovary. This was a third
clutch female, Among alder females, seven
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TFrpsr Cruren S 1w CoMprarlzos To
Frsial® S12F anD AGE.

Tasrr B

Sucut—venl leagth M, cpEs in

wi, [l Lal ¢luteh

[kl plb ] 2

adbsicantia W T i Tange i
n 2] A 475 1-4 ]
IRy s BT R 1 -t 20
1-12 21 2-RE 0 GNG L
(2l yr) 1 A0 &Y 26 38
14=-23 5 54=04 RYA A4 35
(v fi G-l 619 -6 52

Tatal U5

of 31 {2269 with oviductal cggs showed
evitdence ol ova migrating to the duce op-
pssite their ovary ol origin. Direction of
|:1if_’lt'.':L1'4‘m wits lelr OvEEY 1o right duct in 51
of the seven females, Two were first of the
soaseay the remainder wers second clwicbes

Oviposrrios oF Pakriarn CLUTonE:

Three Temales conteined evidence of par-
tial avipositen, Tn each, six corpora lutea
of approximately cqual siee were prosent
e contained foar ovidoctl epes, 1he ober
twor {ive cges cach, indicating partial clutches
of two i che Tivst anstance aml one each @0
the seeond. One was @ sceomd vear [emale,
vwo were third vear females, and o cach
case it was the first clutch,

CruTen S s Reramion to Booy Siex
AxD Presuwen ACE

Relationship of first cluch sive 1o fenale
ape s presented in Table 5. The criterion
For age estimation is the number of corpors
albicantia prosent: O—Lisse vear, 112 —wecvanned
veat: [4=25—thixl year

Within Frst il second vear age groups
thege 1 no dncrease o clucch siee with 1o-
crensing body siee, Bepween the two groups,
howeever, there 5 an increase, nearly two-Told,
in clurch siee, Thata o third year Tenules are
interesting but oadequate for meaningful
comparison,  Owverall cluwch size relative
female body length & presented in Table B
Diaa obrained Ty Tshibara (1964 Droms capive
Lizards in the Kansa region of Japan [Kyou
are included Tor ('1’]1I'|[M-I]':i‘\lil['l. Ishibara's st
mates are based upon 274 choches oviposited
Ly captive Lrards, As he gave oo inlormation
wlhich would clarily his inetheds ol measare
mwent, 1 have assumed thae he f.;]'l;lL'IE:-l:d his

COPETA, 1068, MO, 3

TarLE S, CvIrall CLUTCH 5178 RELATIVE TO
FExarr Boov Sme i RANTO anp Kawsar:
POPULATIONS,

3 by sz clagses (mm )

- Tertal
43 3 55 60 85 cluiches
S clueches
Eanto a0 BE 97 #2 11 352
koansnd 12 6h 16 71 12 27
oL OvE
hoatnin 136 248 566 G52B 0 49
hansii #7210 AR UsT 4L
% clulech size ;
Kanio 2% 23 38 40 45
Kansal 28 82 &% 56 43
Fano— 13 20 4 %% 33 80
%% comprised of
todal cluvches
Hanta 16 27 =2 23 38
Kiunsii 4 2 47 20 1

L Dats .E_f"’;:'l. Tslathmrn, 19064,

lizareds 10 clisses o the nearese 5 nan, s
this wis done o analyzing my daca. My
overall estimates are based upon counts of
virlked foflicles, corpora Jutea and oviducial
vk frome 332 clutches, As chere is anoavers
ape difference of 13% between the overall
estimates and that obtained from counts of
orviductal epes zlone, an estimane reduced by
135 15 glso miven,

Dt presenced inthis manner clearly indi-
cate an inerease in cluweh size with increased
[emale Tody lengeh.

Crurean axn Foo 812E axp WEGIT I8
RELATION TO FEMALE AGE

Amnong several nendred lizards maintained
i the laboratory during the study, many e
males oviposited during the brecding season,
While these lizzrds were not from the Hanno
study population, they were all collected
witlin alour 50 km of Flanno, most of them
coming from the saaee Tokeo suburb, 1o was
pessilile to obrein accorae siee and weight
diata for 23 clusches. Among these, vear of
hatcling conld be estimared by corpora albi.
cantiz For 20 fomales. [Daa are prescnoed o
Table 1,

Most clutches were probably second or
thivdd of the season, o judge by the dates of
oviposition, which ranged between 9 June
and 13 _]'u]}'. Tecwuse of the small :izlmp]cs
available, satistical coanparison wag not at-
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Taner 1L Comparisan oF CLures axe Eoo 528 anve WeinaT.
B - oRg sl
laoddy giae tazal elateb wl Iensth wildth wi
N Lmm clulch size D] [izum ) ) ¥y
by — R
[erh ] [ 4 rane ¥ TiLrge I raniee i b HERTATII. ¥ TR i
1 il 47-al 484 -4 35 Q0K17-093G 0,737 B-12 04 -6 55 Q119-0305 (190
@ !.l ni-6d av0 3-4 51 DAL= 246 1129 3-11 95 5-F 6.1 DAED-(RER0 DEEL
3 @ SO-600 505 A-5 445 1322 10 10 TOOT0 DERE-0MNG 0L

tempted, boe the data suggest deposition of
heavier clutches By older females, Inoonly
oy Temales was postovipositdon weight re
covded, Ome, o fivst vear female (sv 47 mm)
deposited  three large ova weighing B804
avamis, or 545 af her post-oviposition weight
{137 gi. Two second vear females weighing
5450 and 298 g postoviposition, deposited
clutches with sweights of 1065 and 4] g re-
spectively, or 319 and $1.655 of their weights
e thivd year female (351 23, deposited a
clutch weighing 1422 i, ar A02% of her post
ovipesition weight.

DuraTion oF Incuparion PERIOD Anp
ITaTersG Swe
Fimgs from the ahove olurches were placid
in gighely covered plastic comainers in which
a hardened mixoure of charcoal and p];sst(.‘l'
of Paris covered the bottom for a l.'ll:.‘])ﬂil o
oneeliall o ane inch. When visible conden-
sation disappeared rom the sides of the con
Lainers, o small quantdty of water was added.
Room temperature was maineained belween
25 and 287 C. Although many oges suc-
cumbed o mokl, coough hatched w furnish
adeguate data oo incubation time and hacch-
lings, Fpor roquired 52285 days (& 5.2 days)
[rom ovipasition Lo hatching, and hatchlings
varicd in snowt—vent lengeh from 21 to 24
e (&, 22,5 wim) Their weights, within ane
dav of bawling, averaged 214 grams, with a
range from (170 to 269 arams.

ForuLsaioy STRUCTURE
Sex yatio—The numbers of liamrds ool
lected, by sex during the period TORG-GT are
presented in Tahle 11
With chi square testing, no significant ilif-
ferences were found belween sexes in any of
the above samples. Sex eatio o all age groups
sampled for each season, was 111
Structure of total sumple—Specimens ool
fected from all five sices during fall and
spring ol each year were used 1o determine

1.221-1.422

the towal sample structure. Those collected
cduring the reprodoctively active periods from
the last three weeks of June thronghout July
wore excluded, as regression of corpora lutea
into corpora albicanta inthis period was
considersd w0 increase orror in estimatiog
age of females. O 184 females, T15 {0257
hael survived their Orst brecding season; 46
[(25.0%5%). their secondd: 1R {085, their thivd;
and 5 {2.79), their fourth,

Structute i two fidfoidual fwddy fields—
Sites 1 oanc 2 owere sampled most intensively
for the cntire three years: B adult females
Tromy site 1oandd 99 adule females from sile 2
comprise the sonples compared in Table 12

Athree vear estimate of popuolation st
ture in sites | oand 2 s preseped in Table 135

1n spring, then, one might expect the aduly
female population we be comprised of ap-
proximarely 804 entering the sceond year's
brecding season. 1535 inte the third vear,
and 3% approaching their fourth vear, In
[all, adult females would oclade B0 sur-
vivors of the Tivst hreading season, 5% Tram
the second, [0 from the third anc 2% or o
wliich had ovipesited for four seasons

IHscussoN
Several recent studics present date on the
ovarian cycle and reproductive porential of

Tanrr 171, Wumsers ann Sex or LizakDs

Corrreren 196567,

MNa, st vr M. older lizncds

Furiad o b - o ]
Mar—July 1963 17 A5 23 25
A ~MNov, 1963 44 11 L 57
Mar—[uly 1066 l T8 7 55
Aung ~Naov. 1966 # 26 Pt 15
Mar=Julv 1HG7 Bh #l i1 i
Anp-Oct, 1067 41 85 il 50

Totals F27 0 S0 UFh v
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Tanrr L2 Coseamrrsoss my JIATCHING YEAR OF
FAMPLES FROM PADNIES | AND 2.

COPEIA, 1969, N0, 3

TArLE |3, “T'RRce Year EErimaTe oF PORULATION

STRUCTURE 1% Papnies 1 oanp 2,

E:ﬁil.!'dﬁ

Froportion % of snmple Tl Okt Muar—June
hatched in vear surviving . = ———— —_— —
. g e b age ]:lil.i.!ll:r' 1 paddy 2 padidy 1 padds 2
Samiple 1961 1962 1985 1964 19685 1966 {vr} 0 3 ) )
Mar-June 1965 1 d fin T4 34
Padey 1 AL G600 2 i 0 17 &
4 125 124 730 i 15 4 1 i
Tuly-Oct, 1965 4 = { ! t
Faddy 1 100 1640 T
3 i g ot
i BliAe & hibernation with wovolked follicles ata maxi-
Mur=June 195G mum in siee and numbers, Tinkle (1961
Paddy 1 7o 2340 [ound Follicles present in hacchling Lte and
2 64 910 ar dneréase inomean dumber ol fellicles as
July=Crer, 1506 sigr increased,  Minimwn owmbers gl s
Paddy | a0 180 L8O 550 of follicles ave present in Tabkpdronus at the
p: a0 L0 GT0 close of the breeding season, and in Dig
Mar~Tune 1967 r.]lt‘n! _[h' i Sli.g]lll {]ccrc_ase i anéan number
’ E"n.rltji' | 60 185 60 just afier ﬂ-i-"lllﬁ?ll'.lt]. Johmzon (1960) found no
o ' pgln 9"’.13 change in follicle numhrgt.» 1|_:.rmllr.;]tu-1|t the
: g seazon among adull Hofbroskio Mayhew's
July=Cct. 1967 dara (1963, 1065, 19660, 166D are more il
Faddy 1 VRO 5000 560 Fieult o interprer because e usetl the term
2 114 “ovarian eggs” instead of follicles, and he

ZLO GHO

lizared species with seasonally restricted ropro-
duction.  The most valuable of these, in
terms of varicry of daw presenced, is thay of
Tinkle (19617 on O slersbariang, Less
vomplete information on ovarian cycles has
been published by Wondbury and Woodbury
{1943y on Sceloporus gracioses Johoson
(19600, Holbrookin texana; Mavhew (1963,
F965, 1966a, 1GGLY an Seefofiorue oreulti,
fimia imarnake, €5 seofaria, aned DL nefaia,
respectively: Hoddenbach (TOGE), Cnemi
cdofplroris sexliveaine and McCov and -
denbach (19640, Cremidafhores Hords. Fsti
mates ol reproductive potental have been
macte by Blair (1960) for Sceloporus oltveceus.,
With relerence to 7. rchydvomoides, only
Lshiliara {1964} hias provided uselul informa.
tion. The stody by Inukai (19800 contains
Factual ervors thae diminish s valoe, while
Minoke (1827) made only general reference
to Lreeding habirs.

As described above, follicles of hatchling
Takydromus inerease o numbers and size as
they grow, reaching minimum sive for velk
depasition in late spring lollonwing their Crse
hibernation. Juveniles approaching maturivy
have ane-thivd to ane-hall as many Toellices as
older lirards. By cooerast, older females enter

Failed o distinguish between volked and un-
volked  follicles. With S0 orcutts and 1
wotate, Mayhew found more ovarian eges in
aciales than in juventles, while in 07 seojmra
there was a tendency toward increased num-
bers ol avarian cges from March wo Jule, bt
a decrease thereafter. In UL inernate few
ovarian CHERS WETC Present in e sununer,
Volk ddeposition in Takydroms juveniles
Boeging when they reach a snout—vent length
of 4150 mm, vsually in late Way, while in
adules, mast females (B59%) newly cmerged
fronn bibernation in Jate Marel possessed
wvalked follicles, although one callecied in
late Getober and early November had yolked
follicles (Fig, 33, Evidence of pre-hibernation
vitellogenesis in another populaton will be
presented inoa Tuture stody, and chis aoay
lae: the explanation for these observalions.
Woodbury and Woodboare {19453 staed el
volk deposition in ¥ graciosws begins io the
summer and fall of the vear before O[S
tionn, o very different situation than described
for the other species cited here, in which volk
deposition cccurs jmanediately Tollowing hi-
hernation (Cnemidopliors) or in early and
middle spring (Ui, Uma spp, 5. ercutts,
Deposition of yolk in dollicles destined for
successive oviposition occurs uncommonly in
Tabydromus and in . sexfimeatus, but more
often after ova bave entered the oviducrs, as
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Fig 5. Repradiective patterns of Temale Tabydromas fechydvemoides,  Solid  bavs, first vesn

Hravads; holloay Dors, older Beacds,

i the chree Uwma species, Holbrookia,
cand, rarely, Dia,

The maximum size attained by volked fol
licles, 68-7.6 mm in Tafydromas provides
an andication of size at ovalation, similar
e that described for De (7-8 mm), and S
mraciosus (7 ), bue smaller than thae re-
povted for FH. desang (92-10 mm), and Gre-
aiclafalioris [10-12 mm),

Falepdramus is unique among the species
here considered in haviog corpora latea per-
sisting as bright orapge corpora albicaniia
lor lile, In H. texana, corpora lutea are not
absorled completely unl winter, well afer
the last ovalation in Aogust. Here too the
amall corpora lotea are bricht orange, dos
possibly e coneentrtion of lutein pigneent.
Johnoson (19607 alse Towund no evidenes of
dilferential rates of absorpuion of corpora
Intea [or auccessive clutches. In U7fa, N ore-
witi, C. figris, and the Uma SpPECIRS, Corpor
Intea remain PEOIIILETE BEIGT [0 0vIpO& ion,
but disappear rapidly thereafter,

The persistence of corpora albicantia pro-
vides a vahable means of age estimation for
individual females and permits an estimare
of population structure that T believe to be
quite accarate. How widespread this phe-
nomenon way be remains o beoseen, Do
i at least one other species, Tafypdedm
sprtervigrelinens, corpora albicantia are prosent
priov to onset of oviposition in the spring
[(Telford, 1,mp:..|i:.]. dataj. 1.'!.’]|:.' 1 Tenaeian ol
corpora allicantiz s made in the literature
dealing with Talydromus s difficult 1o
understaned, o view ol the prominence of

these structures in the evaries. Inukai {1950
3 claimed to have stndicd more than G000
Tadpdromus during a six year period, and
Loy have determined the number of epes Ty
clissecting 320 [emales.  He further
mented L owe always [ind in the owvary
alter ege laving as many corpora letnm as
the pumber ol eggs laid’™™ His failure 1o
mention the presence of bright orange sears
indicates 1o me superficiality of ebservatinn.
This explanation is reinforced by another
cornent: mating i repeated mosome
extent doring the bresding season . b
the spawning of the epes rakes place juse
cnce throughout the season™ (nher errors
exist in this paper, especially with regard 1o
oviposition site: “Takpdromus neither digs
the ground for the ege-deposition nor Covers
the ceps with soil or anvehiong atter spawn-
ing'" My observations agree with Minaobe
(IQE‘,?:;’i-‘;E}, who stated thae the cggs
inwvarialily coversd with osoilss The wating
atl spawning appear repeated for certain
cimes throughour the season.™

Good agreement on clucch size is shown in
Table 13, where comparison is made between
data published by Tshibara (1964 table 2)
and thae presented herein, The greatese dif-
ferenees lie in the estimates Tor smaller (firs
vear) [emales, which are 20-25% higher in
the lansai lizavds, 1 suspect this may e duoe
ter coollecting Bias by Ishihara, as he probably
emphasized the caplore of obvicusly gravied
females. and purpesely may not have in
clucled mary small [rst vear lizavds in lis
laboratory colony. The dilference in esti-
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T 11,
Heproductive season
Vr dates thavs
sl vr 7
[Ty 15 May=10 Aug. 26
LEHAG 18 Mlay- 1 Aug. i
19067 20 Mav-10 Ang. &l

Older ¥

1465 LG Apr.-1 Aug, na
(RUEH 50 Mar-l Awg, 122
10 25 Mar-1 Aug, 1y

mates Tor the largest sire group cannot be
evaluated die o the very small samgle sis
available to both of uws, Choch siees arc
given by Ishihare (1964) as 18, by Minobe
(1927 as 8=, and by lovukai (19507 as [-4)
Amoneg Hanuno lards. cluteh sice ranged
from one tooseven. but @ single cluch of
nine was deposiced by a lzard inomy Labora-
Lory calony,

The principal diference between my study
aned thar ol Ishilzra lies o the number of
clutches per female per season. I have 1o
oo evidence of maore than three chutehes,
as Tar as could be deterpined by examina.
tinn ol ovaries. Ishihara Townd about 99
of lis lizards bving more than three clutches
per season: [ive deposited four, twe laidd
[fve, and cne, six clurches! e found che
average clutch nomber was two, whicl I cal
culate fram data in his Table 1 o acioally
he 2.4 clutches per lemale, T T take the
mean nuntber of ova per cheeh p!ﬁcll:C{‘d
by my Feamales in eacly sesson, as eutinaled
by all methods (Tables & 6, 81 amd divide
this fure inke the mean ol of corpora
alliicantia in [all lizavds of the appropraace
AEC SO {Tables 4.7, M, T fimd an overall
et of 2.5 clutches por female in one scason,
with a range among all age groups from 13
te 4.2 clutehes. Further analysis dndicates
cverall averages per age group as Tollows:
First wear, 3.2-1.2, & 30 second wear, LO9=3.10,
% 20 third year, LE-3.5 % 24 cluteches, With
respect o clureh number, Todo nat dhink
there ds a real difference bevween my find-
ings aned those of Ishihara, in view of the
dilferent approacl,

An dnclirees method [or estimating clucel
vumber was vsed Ty Tinkle (1RG1ES FHe
calewdaced  the lengeh of the reproductive
season and then estimated the time required
o produce the first cluteh lrom inception nl

COPETA, 1969, N0, &

IwmgeEcr Esrraate of Courea NusbseR.

i Estimated No, clutehes
Formatizn of Lst chich —_—

chitkes davs
13 Mav-20 June 35 L5 a0
I3 Mav=I0 June 25 a0 43
20 Alav-15 June 25 G2 16
10 A =20 My B8] 28 i
A0 Mar~20 May 50 Bl T
25 75

23 Mar~20 May 45

follicle enlargement until mwost T ovicduetal
eggs, Tiy dividing the length of the repro
ductive season by the time required o pro
duce the first clutch, he arrived ar estimates
ol cluteh number. This procedure bas been
wseed liere, modilied by the difference in
length of reproductive seasnn for divst year
and older females. The data sre presented
in Table M, along with an estinate of uwch
nwmber derived from using Ishibars's mean
interval of 175 days Beoweon  sucoossive
clutches ol captive females,

By this methed, there s an overall menn
pnunzber of 2.7 clutches. This @s similar oo the
overall mean of 2.9 wiven above by ouse of
mean clutch size el oumber of corpora
albicanta. Arguments presented by Tinkle
in behall of his methad are appropriate Lere,
As o the resalis from use of Ishibara's mean
imterval bevween clutches, T an only com-
ment e lere again ds illuserated the danger
inherent i using caprive lirereds o cleserile
ceological paramerers of populaions.

Evidence of multiple clutches for e spe-
civs thew studied was presented by the Tol-
lomwing: workers: [ohnson JPOGE, Four clutches
of Tive vges cach, lor a reproductive potential
of 200 ova anecoally in S, fexarna; three
clutches in 15 sbanaferizna by Tinkle {1061,
[ov a potential of L0-17.0 ava per {emale,
depending vpon hody siee: two cluiches of
92 oava each lTor o 1':']:J'miuf.'lh'c potential of
2.5 cges in Texas O tigris by MoCoy oand
Haoddenbaeh {19663 and a maximum of four
clurches per female vearly in 8, elivacens In
Blair {19605, with 830 enps per cluiche. Dara
on ather s,ljcciu::s Tave been summarioed by
Tinkle (1961:220), who has commented on
the ditficuliies encountered in comparing in-
formation on lisrd reproductive potential
available in the Hweratore. In 3 ollsaceus,
reproductive potential increases with age as
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both clutch size and nomber are inceeasecd.
The M|::mi:|r1[1.--:- patential of Takpdromus
alse Increases with sge, but this resulis {rom
larger clutchos A]r:n::. Im 0 dgris, the in-
crease in reproductive potential with age also
vesules broan greaer cluich siee in older fe-
i les

Follicular atresia was recorded in
of Fiatydremus females in the pre- .'m-:! st
avipasitional  scpsons, b oor during the
active reproductive period. Boch Hodden-
bach {TOBR) and Tiankle {1961 noted atresia
oceurring within the active season, bot Hod-
denbach presened no evidence o support,
s suggestion that accessory yolked [ollicles
are resovbed  prior o ovoliton in Cwes-
dopiioryi, Uionkle cstimated chay 8-109 of
enlirged follicles wndevge atesia, thus ac
counting oy the dilferenee i oduch sise esti-
miatedd by volked follicles and by COpII
lurea- rmdmml eaers. Ine Calpavemus, 1 think
atresin is the [awe of follicles which lewin
volk deposition oo Lite in swmmer to oom
plete the cvcle. Prolably any yvolked follicle
less tlan 2 rm i August or even in laee Julv
will hecome arretic, Those atvetic follicles
present in early spring appear to be remnants
of the previous summer’s cycle, as they were
found anty in older lemales. T eonzled not de-
tecl atresia during the active seasom, nor was
it feasible o esumate the prroeniage ol en-
Livged fellicles mecting this L,

I Fakydvomus, the right ovary secmed
more productive than the Jele, bur differ-
coces lacked significance, Inukai (19507 also
found thar 1l right OVATY prevails a
litde over the lefe” The same impression
wis recotded by Mavhew for I notafa
(1866B] and 7 seofaria (196623 with bo
statistical siziilicance prosent. e also found
no dilferenee hetween ovaries of I inoraate
(1965 In 8 orcntfi, however, Mayhew (1965
found a significandy  hisher number  of
ovarian egos in e rtgjl]L OVary ameg liis im
HEIRURS ln([w:rlurllh arl his woral sample, b
nob among the adal sample Jehnson (19600
reported an f.'qu:tl nugnber ol ooovtes inocach
ovary m 6% of his . texana females.

Int-.'_‘lulc']itm migrition of ova in lisards
has been documented By Tinkle (19615,
Mavhew {1963, 1965, 189GGa, 19466h), and
Floddenbach (1966, In U dersburionag,
mig:'atim: occurred 1n 209 ol he s;m:t:.].::,
mare commonly Trom left ovary to vight dueed
It was found in 25% of U7 medols Temales,
in % of 7 scoferia, and in 13% of 00

—2E
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inornate, according w Mayhew (1965, 196G,
PAGGEY. Mavhew (TG4 also found evidence
of migraticn in thres of lour fomale S
avewdis with eviducial epps. Floacddenlbach's
citation of a G0% migration rate in O gex
tineatus is harvdly justified, beivg based wpon
a somple of ooly five females. He suggesied
thar the swmach’s position on the lefu side
atight influence migration from the el
ovary 1o the right oviduact, o reasonable ex-
planavien. In Takvdromes, divection of mi-
g]'zlliun lefr o right, and was
FOTE Lo older Temales (‘?‘3';” thian
in vounger (1%, possibly as o conscquence
of Larger clutel siee in the former group.
Eviclence of avipositcion of |J:an].i] clurches

was sl ly

wis fonl h'u ]r':hm.m] l']E'rE.U:. i . fexori
{279}, and by Mavhew (196613 in L. natadr
(e, b anly rarely by DUinkle (19461

L, HModdenbach (1968) steied thar the en-
tire clutel of O sexlineatus is deposited
onee. T L partial clutches oviposized Ty
aleyilromnns, bue in only three lemales, less
than 1% af the sample. Tnokai {10H30:37)
statead thae all eges were deposited at once
wnless the animal was discarled. Althoush
Bsleilaara (1964) appavently did not consider
this facror, iv ds possible chat some of his
clutelies {in excess ol three per female) repre
st partial ovipositions by caprive females,
A correlation probably exists hetween the
age ab sexual nuiority and sive attained I}'-,
the species, or more likely, its growch rae.
Tionkle {1961:2158) presented estimates of age
at matariey for several species of leards. Al
mest all Hanne Falfydvomus reproduce 1he
first summer following harching: 979% of all
liwards over 30 mm contain corpoera albicantia,
Sorne are large cnough by April Loy volk dep-
osition, most by lote Mav, but a few ane
unil late Julv, As bacchlings appear {rom
meicl- July o mid-Oeraber.
maonly in September, atainment ol sexual
maturity at an age of eight or nine montles
Although o Tature study will
ileal with ljil.(:tpnl:u]:uinn variation in age at

arel  mesr com-

Lol T
15 sugeestid,

1 should memion that this is net
characteristic for all Tabydrosins poopuala-
rinns (some hatchlings mature much
rapidly in the Tokva arca), 1 have oo data
on Hokkaide Takvdromus, bue would sug-
gust that these must possess nteresting char-
acteristics of mesbolism, growth, and FET-
duciion in view of the exiremely short {three
meinthss) anmaal active period,

It is generally statexd that increases in ore-

r1|.'|1urit}'.
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procdiuctive potendal are due o increasing
Berly sizes and usoally data have supporeed
thizs conention. Hoddenbach (1966 and
Jelinson (PR found no dillerences in clucch
stz of O sexlineatus and H. texarna res -
tively, with increase in body siee. 1n {0 sex-
lineafus the sample size was inadequate, in
iy opinion, o justily the conclusion drawn.
Tinkle found an increase in reproductive e
teneial with increase in mean siee of females
He stared, bowever (1961:227), chat the
Frgrrest increase was among leacds of the
Fargrese siee rrmup. "d[m:uunfh he dicd nor con-
-.ullr this point in view n[ his data suppart-
ing an annual wrnaover of the O popla-
thon, it s [mss:ih!e that this larges; age gproup
fabout 115 ol his sample), i comprised of
Females in theiv seconed  breeding  scason,
Blair (1060084, 47) considered clutdy size to
b s Tumcion of ol sice ancd age of Females,
bur Tie did not present data which would
demonsteane differences o clulch  sive be-
tween small and Jarge females in the same
age group. [ have Shﬁ"' in Table & and
Fig. & thar there are no dillerences in cluteh
sive between small and large lisards within
the same age groups, veo between the largest
Fivst wear leards and smallest second  vear
clutch sire nc;irl‘_g' donkleas. My un-
pubilished dara demonstrate consicerable Jdif

liwarels,

Clurch sizge in correlation with female hoody sive, Regeession line calealated,

ferences in lood reserves as determined by
propoviionate liver and far body weighis
among females of diffevent age groups. In
Takpdromus, the apparent increase in clutch
size: with greater body siee may result from
av 'uLahiht'-' of pmpmlm:nmh larger food re-
serves in older lizards,

Tinkle {1961:228) had the bnpression that
eges of small clutches were larger with more
volk than eggs from larger clutches, The
data of Tahle 10 indicare E]'I.:LI this is nac the
cise in Talydrories, boe instead older fe-
meales with larger clutches produce heavier
cpes, This again may be a result of propor
tionately greater ood reserves in alder fe
males,

I this stucy, an dncubation period of 52-38
davs (%, 54 Ay was reporced for Talydrosus
eggs i oa room where ambient cemperature
varied between 25 and 28% O Minobe
(1927:048) reporied an inculsation period of
4% days and Ioukad (1520:39) over 50 days,
Ishilara {1964:table 0 founed 3 mean incuba-
tion period of 3540 davs at @ mean wmpera-
ture of 2757 O, or very close to myv resales.
Ishibara also found thae when eggs are kept
between 239 and 20% C, haiching occours
about three davs carlicr for cach one degres
vise in temperature; temperatures of 157 and
54% O are [atal o development. Ishiharas
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data on omean e siee (U8 s kD oy oare
stmilar toomine (Table W), but his extremes
are preacr with TRSpECT Lo wiclth: T.5-11.45
wmm by S0-00 man, His average ez weighe,
21 g, lies between ey fgures of 19% o for
first vear females, and 221 g For second year
clurches, bur far short of weights for eggs of
third vear [emales (294 &), Ishihara gave
anly harchling tetal length, so comparison s
not easily made, bue be stated 3 mean hatch
ling weighe of 242 g, an obvious typographi
cal error. A figure of 0242 p would lic within
my extremes of 79 goand 260 g (%, 214, for
hatchling lizavds,

Ishihara found a sex ravo of 1] among
harchlings, and later stared {pers. comm)
that the ratio does nol change with time. My
findings agree completely. Albougl Tshihara
bas not presened oiber data on popalation
structare, the siee grouping similarities of our
respective samples (Uable 49 sugzese that there
would he no grear dilference belween our
pepulations. As expected, Fest year females
are the largest age zroup in the Talkvdromus
brecding popudagion. Tre a hypatherical same
ple ol 100 females from the Hanno popula.
Lion, 625 would Le fivst year, producing an
average of 74 epos cach, for a tol of 462;
25 would be second vear, producing 11,4 epes
cach, with a total of 285; 9.8 would he third
vear, averaging 128 eges apicee, and a total
of 125; and 2.7 might be fourth vear, produc
ing 2004 s cach, for o ototal of 35,0 One
would expect amtal egg prodoction by these
100 Females of 92 eges in one season, nearly
it of which would come [rom Fest year
lizarids. aned abour 80% fvom leards in their
lirst two vears, Clearly, any drastic change in
covircmnent, such as a  prolonged, severc
winter which arrived carly and remaioed
late, would have a promounced effecr wpon
Population density in subsequent years, Cli-
miatic faceors alone probably inerease the im
portance of second year lemales o the popue
lation and reduce the ner conwribotion of
First year lisands well below that indicated by
ego production estimates.

SUMMARY

A population of the Japanese lizard T
taclopdremoides in central Honsho was sam-
pled menthly from March o November in
Tans, 1966, and 1967

Owvarian [ollicles increase in number and
size [rom hatching {mid-July o mid-Octobery
until bernation in Movember, when gmwdl

cesases until after cmergence o March, Yolk
deposition in first vear females begiog cight or
mine months after hacching, when che Tieard
attaing a body length of 4 150 i, ancl when
follicles resch 1O mmoin siee, Moso older
females collected i lace March, during cmer
gence from hibernation, contained  volked
follicles, Maximum diameters of volked fol-
licles in first year and in older females were
0 opmm and B8 mm, respectively, Yolked
follicles & mum or less in August lizards prob.
ably ave destined for atresia. Deposition ol
volk in follicles presumnably belonging e dif-
ferent cluwches was [ound in less than 109
of the sample,

Oviposition of fivst vear lizavds beging in
carly June, reaches s maximun in July, and
terminates belore mick-Avzost, Older females
begin ovipositon in early May, reach their
peak in the livst half of June, and cease lay-
ing in lae July. Rarely, clutches may he
cleposited in April.

Fellicular atresia was abserved in a0 omaxd
mum of 229 of the lmeds oollecred in fall
anel spring. Nooateetic follicles were secn
cluring the sctive reprodoctive season,

Mo significant differences were {ound in
comparing  productivity of vighe and  lelr
ovaries, althongh the right ovary secmed
b more active.

Interuterine migration of ova ocoarred in
449 of lrst year and 22,69 of older emales,
with direction of migratien almeost alwavs
from lefe ovary to right oviducr. Threee Fo
rales (0 1% contained evidence of oviposi
tion of partial cluwches.

Corpora lotea regressed in experimental
lizaves from an average size of 2.1 mm en the
day of ovipesition te 1O mm in all females
killed five days and more post-oviposition,
Mean size of corpora lutea in females
containing evicdwecral egos was 24 mm (1.9-
a0 mmj. The colors changed during regres.
sion fromn reddish {corpora hasmerhagica
through cream, white or vellow  (corpora
lutea) to brighe orange (corpora albicaniia).
Corpora allicantia apparéntly persisc for Lile.
and permic segregation of females into age
groups that are probably more accurate than
age groups based upon body size

Estimates of age groupings by corpora
albicantia counts in pre- and postovipesition
lisarels suggese thar fivse year lizssrds contain
e corpora albicantia in spring and 4-15 in
[all: second year lizards, 1-12 in spring and
[4=-215 i fall: thivd vear, 14-23 in spriog and



a6 COPETLA,
2630 0 fally sl Feacrth vear, 31-40 i spring
aned S1-68 in [all. The incidence of COE T
albicantia in adul: lieards collected Trom 15
Auguse wintil hibernation is 979,

Estimates of clutch size arve similar when
abiained by using yolked follicles, corpora
latea, or oviducral eggs, Cluwch sive of s
veal lisards ranges froon 1-4 lTor all elutches,
with means of 26 Tor the Tirst chech and 24
for the seoomd and thivd. Cluwches of sceond
wvear fermales range from 16, with means of
40 Lor the Fise and second clatches, and 84
lov the third clucch, Thicd vear females lav
clutches of 1=7 ova, with means of 4.4 and
5.1 lor first and second, respeativelv, Meager
data sugpest thivd clotches of 3.3 eees, Foarch

year females L'\'I'd-c‘nLJ}' form clutches of 4-6
fvia, O e,
Mean clutch number, caloulated by di

vicling the sverage number of ova per cluieh
i the mean number of corpara albicantia
Gall Diereds, §s 29, Dividing length of the
reprochictive season by time required e pro-
cluce the st clowch sugpests an overall menn
clutch nuamber of 29 The repoductive
seagon, of that period marked by gl Trse
appearince o yolied follicles wntl ovipoesi.
tion cepscs, varicd doring the beee years
From V686 davs for first vear demales, and
Frome 112-127 :I.syh for older females,
Pstimates of reproductive potential were
obitained by two methods: 1% from an aver-
ame of counes of violkeed  dollicles, COTpOL
luten, aned ovidoctal eges “with che asstmnge-
tion that e clu:qheu ave produced  per
season, and 2) from the mean dillerence he-
tween eonts of corpora hatea (o spring and
fall lizayels. The mean repraductive Jaerten-
tial of first vear leards 35 7.4 (method 13 and
8.5 (method 23 second year lisards, 114
fmethed 1 and 12.9 'uu'tlmr.[ Dy third year
lizavds, 128 {fmethed 1) and 1016 (method £
Differences in corpors alhicantia counts be-
rweeny spring and fall fourtle vear lisards sug-
gest oo reproductive potencial of 204,
There is no difference in average clutch
sive betwern small and large females of the
SAING {EC Froup, secord  vear fomales
Produce first clutehes nearly swice as largu
as those of fivse vear Jizavds,
of dmdividual eges and wotal cutches ine
creases a5 Females ape, Total cdutch weighe
ranges from 30 10 505 of the Temales postovi
positienal weight, Lzzs incubared between
25% aml 287 O requived 32-38 davs for hatch-
ing, sernd hatehlings varicd from 21 10 24 mm

[STE]3

Average werghe
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2.0 mmy snout-vent length, Hatchlings
W -:_ig 1!:.‘(1 from 179 o 260 &, averaging 214 g,
The sex ratin in all age groups per season

is 1:00 O the ol adult female sample,
G2.0% survived their Tist breeding season,
2.0 aberr second, %845 their dhird. angd
25% their fourth season,
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